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Moon shot rehearsal: when the Gemini spacecraft meets its target 



When the Gemini two-man spacecraft lifts 
off, a dramatic dress rehearsal for the first 
moon trip will begin. The astronauts’ mis- 
sion: to maneuver their spacecraft and join 
it with an Agena rocket already orbiting 
the earth at more than 1 7,500 miles per hour. 


A new Westinghouse radar system will 
guide the chase. Locating the target, the 
spacecraft will send out radar pulses. Com- 
puter-translated responses will guide the 
astronauts until the target is reached. 

A vital prelude to future space travel, the 


rendezvous experiment will one day be 
routine. Meanwhile, Westinghouse is al- 
ready working on other advanced radar 
systems for lunar landings, planet explora- 
tion, space station support and deep 
space missions. 


You can be sure if it’s Westinghouse 





For information on a career at Westinghouse, an equal opportunity employer, 
write L. H. Noggle, Westinghouse Educational Department, Pittsburgh, Pa. 15221 ! 




"we explore freely . . . 


and no restrictions are set upon 
our imagination." 

The speaker was a brilliant young Navy 
scientist discussing his work, and he might 
well have been referring to the Naval Ordance 
Laboratory at White Oak, Maryland, where 
technological explorations are pursued to the 
ultimate advantage of the nation’s posture 
of defense. 

Who would have thought, especially before 
the advent of POLARIS, that a submarine 
could someday fire what appears to be an 
ordinary torpedo which would, a few seconds 
later, take off upwards into a ballistics tra- 
jectory . . . drop its rocket motor somewhere 
down-range . . . re-enter the water intact at 
supersonic speed . . . automatically arm itself 
. . . and let loose a nuclear blast that will 
decimate any number of submerged hostiles? 

Today, SUBROC promises to be the deadliest 
anti-submarine warfare weapon ever devised, 
but when it was first dreamed up by NOL 
scientists back in 1957 it presented the 
thorniest set of problems yet to face the still- 
young missile age. That SUBROC itself, 
together with its sonar detection system and 


special digital computer fire control system, 
are almost ready for fleet use is a real tribute 
to NOL’s creativity, technical direction, and 
test & evaluation capabilities. 

But SUBROC — although an undertaking of 
incredible proportions — is just one in a long 
series of NOL projects in anti-submarine 
warfare, air and surface weaponry, aerobal- 
listics, chemistry, explosives, and materials 
research. Many such dreams have become 
reality at NOL— seven new magnetic ma- 
terials that have sharply upgraded magnetic 
amplifiers, magnetometers, and electromag- 
netic transducers . . . new ways to measure 
drag, stability, and heating effects of missiles 
traveling in excess of Mach 10 . . . the arming 
and fuzing devices for POLARIS ... a new 
data reduction method for underwater 
acoustics that opens the door to passive sonar 
ranging . . . two new nuclear depth bombs . . . 
and literally hundreds more. 

There are more than 1,000 graduate profes- 
sionals at NOL-White Oak today, but the 
Laboratory is always interested in talented 
explorers— especially those delving into aero 
and electro technologies. And, to help you 
explore more freely (and productively), NOL 
offers: 

• assignments of national importance 

• the finest equipment and facilities to be had 
(900 acres of them) 

• several programs for advance degrees in 


cooperation with Washington-area uni- 
versities. The University of Maryland even 
holds some courses on NOL premises 
which you may attend during working 
hours. (NOL has always been fertile ground 
for PhD theses.) 

• the stimulus of working with top people in 
their specialties, many of whom are staff 
members and lecturers at colleges and uni- 
versities. 

• the added stimulus offered by the Wash- 
ington environment, now one of the top 
four R & D centers — private as well as 
government — in the country. 

The same young Navy scientist we quoted 
earlier also remarked: “. . . if a scientist wants 
the freedom to satisfy his intellectual hunger 
and open doors now closed to him, his best bet 
is to work for the Government.” 



Check your College Placement Office for news 
of NOL interviews on campus, or write Lee 
E. Probst, Professional Recruitment Division, 

Naval Ordnance Laboratory— White Oak, 
Silver Spring, Maryland, for more details. 
The Na vy is a n eq ual opportunity employer. 



Stability 



The stability of a body in motion 
can best be evaluated when inter- 
fering forces are severe enough to 
test its structure or divert it from a 
pre-established direction. A corpora- 
tion is a body of people in motion 
and its stability is measured by 
planned achievement. 

As a corporation NCR has been 
tested for more than 79 years. 
Throughout this period, direction 
has been maintained and objectives 
achieved. The objective of NCR? 
Better systems for business. This 
singleness of purpose with bal- 
anced diversification has led to 
growth and the TOTAL SYSTEMS con- 


cept. The products and services of 
NCR, made possible by practical 
research and development, are re- 
spected throughout the world in 
120 countries. 

Research and development at 
NCR is broad and reflects a seriously 
considered investment of past years. 
Plans for future expansion of facili- 
ties reflect a faith in the stability 
of the Company and in the devoted 
talents of NCR men of science who 
will add impetus to overall plans. 

The stability of NCR is conducive 
to the advancement of career-mind- 
ed scientific and engineering 
personnel. Creative efforts are re- 


warded with responsible challenging 
work. Professional individuals at 
NCR find the personal stability, un- 
derstanding and encouragement 
required for growth. 

Personnel with professional 
backgrounds and interest in or- 
ganic or physical chemistry, solid 
state physics, or chemical engineer- 
ing in areas of paper technology, 
inks, ribbons, coatings, etc. are 
invited to contact us. 

T. F. Wade, Technical Placement, 
The National Cash Register Com- 
pany, Main & K Sts., Dayton 9, Ohio. 

An equal opportunity employer. 
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THE IMPORTANCE OF FEEDBACK 
IN THE TEACHING PROFESSION 


As a student for almost six years now, I have been observing Professors and instmri™* „ 
teach. On the basis of this experience, I would like to point out an 

many teachers and students alike - the failure to realize that a lecture, to be effective must he 
a two-way process uniting the teacher and the student, not a 

'ZtZ m of feedbar ' 9 '“‘h'" 9 C ° nn °’ ^ P '°~' *“* ■» ^ *<■"=•, wtt 

This co^epMs wello pp"w^ U°h^ teacWng 'canTk™?”' 

withouf feedback, bu. only with g rea, riScf. The 

but unless there is some form of response from his students he rlr.ec I *r y , a 'f CTure / 
tually took place as a result of the lecture. Hereintesone'of^ * e ^ 
teaching and bad teaching. A good teacher measures the immediate effectiveness of his^ec^ 0 
by student response and adjusts his lecture accordingly. In contrast to this rk 0 A l ,ecfure 
to ignore the blank or bored faces of his students foV if he 

the situation. Therefore, it is the responsibility of the teacher to determine th' J ^ ^ 

his lectures and improve them if necessary. determine the effectiveness of 

On the other hand, since effective teaching is a two-wav Drocess the . . . . 

share of the responsibility. We all realize that no teacher can Se a t.udi, t h T t" 
student himself can do that. But how much responsibility does the student have fn Ihis^ X h f 
feedback-? In examinations, of course, feedback is mandatory. However examine,.' ° 

only infrequently so students should be willing to offer some form of feedback to *. 

during ordinary class periods. ° ' ne ,ns *ructor 

What forms should this voluntary feedback take? Should a student walk un t n u: c c 
after class and tell him that the lecture lacked organization and clarity'? It is Lo f pr ° fess ° r 
conscious" student to have the nerve to do something like that, and it does show a r * • ° 9r ° de 
of disrespect even if the criticism is just. If direct criticism cannot be used thl I u" amo ? nt 
the best form of feedback is asking questions. Since from the nature of'the ni.pT ^ SO / 
class, the teacher can easily judge the effectiveness of his lecture. So as shid^ '? nS ask , ed !] 
realize that by asking questions, we are doing not only ourselves but also the rest S f° U d 

fuvor for we are showing the teacher where his lecture can be improved . Ate » sh'oud^ °. 
underestimate the importance of facial expressions as a form of feedback Most t k ° d nC ?| 
how well they are doing by the expressions on their students' face.? fclTo h?d T- T “J 1 
why shouldn't he look bored; if he is confused, whyshouldn't he look confused and ^e^he^ 0 '^' 

,here are prob ° bi * ° th ~ f °™ 

feedb^k"be1on e 9 TTo b rh r ; feTcheT.' £? Z ° f 
he can and should take port in this feedback process. And for forty dollars a credit 

procesr.-dfL E e . n,S W ° U ' d W °' ' d ° "’• ir $h ° re impr °'' i "9 ,he eff -'-eness of “he'tLcWtlg 


LETTER TO THE EDITOR 
Dear Editor: 


May we congratulate you for choosing a very beautiful creature for vour "A/Wk KA‘ n • i 
October, 1964 issue of Mecheleciv . However, it exceeds the elosTic limH of • • ! n ,he 

correlate the measurements of Miss Tompkins with her pictures. imagination to 

According to the apparently well-known conversion factor of one kilogram eauaU ? ocma 
pounds, and our trusty, well greased Post Versalog slide rules, we obtain a weight of 557 ’ ^ 

for Miss Tompkins. Also, we rather doubt the bust measurement of 33-1/2 inchef esoe^nlf 
is to correspond with this weight. ’ es P ec| ally if it 

If she can hide all that weight that well, please send us her address so that we can leam k 

obesity. W ' n ° d ° Ubt 66 W ° rfh man/ mi " i0nS ° f d ° llarS t0 people suff ering from the periUof 


Sincerely yours, 

Robert L. Baldwin, Editor 

Gerald W. Hieronymus, Graduate Advisor 

The Kentucky Engineer 



Shhh! 


That’s Bill Emrich immersed in his work behind that 
Lincoln engine. He’s testing new oil additive formula- 
tions, designed to make new engines produce to their 
potential. Yet, whatever he develops has to meet the 
needs of older engine models, too. You might say it’s a 
matter of enginuity. 

Bill uses several test engines: among these are a Labeco 
one-cylinder, a Caterpillar one-cylinder and special 
Lincoln and Oldsmobile engines. He tests oil additives 
and formulations for sludge, rust, wear and reaction to 
high-temperatures under severe operating conditions. 
H is findings will help car owners to get greater mileage 
between oil changes, longer engine life. A most important 
project. Yet, Bill is only 24 years old. Just last year, he 
came to American Oil and is now working for Amoco 


Enginuity at work! 


Chemicals, a sister company. Bill graduated from the 
University of Illinois with a B.S. degree in mechanical 
engineering. 

The need for young professional people in positions of 
responsibility and creativity is great. Bill happens to be 
an automotive engineer, but he still might be working 
for us had he chosen a different field — mathematics, 
physics, chemistry. A variety of opportunities exist here 
at American Oil Company. 

For information, write to J. H. Strange, American Oil 
Company, P.O. Box 431, Whiting, Indie 

AMERICAN OIL COMPANY 







What’s 


U.l*,, n ® bj (j*S) Unit* Stltii Slttl 

© 1961 New York World's Fair 1964-1965 Corpo.o'io* 


your career sphere at Sikorsky Aircraft? 


There’s a thrilling new perspective of the World’s Fair, 
when viewed from the vantage point of this Sikorsky S-61N 
These aerial tours demonstrate vividly the adaptability of 
Sikorsky VTOL aircraft to wide-ranging transportation 
needs. 

But let’s take the larger view of Sikorsky in action — and 
what it can mean to you in terms of a rewarding career. 

Sikorsky Aircraft is the pioneer and leading producer of 
VTOL aircraft. We believe that our exciting programs— 
aimed far ahead into the future— can provide an ideal en- 
vironment for young engineers who want to grow with a 
dynamic industry. 

The Sikorsky vehicle of today is an advanced VTOL system 
. . . merging the technologies of electronics and the airframe 
to provide the world’s most versatile means of transporta- 
tion. And our continuing objective is the further advancement 




And what about you? As a Sikorsky engineer, you would be 
helping to move “tomorrow” closer by workingTsmaH 

area's IT a ent . Sr ° UP * ° n deman ding problems in SU J| 
areas as aerodynamic, . human factor, engineerina 

prld!c7 at “ t<>ntr0l ‘ * StrUttUre ‘ en flineerlng . weight 
pred ctlon . .y.tem, analy,!, . operation, re,earch 
. reliabllity/maintainabllity engineering . autonaviga- 
tion system, . computer technology . . . among others. 
Opportunitiesjor individual stature and personal progress 

And professional competence is further advanced by our cor. 
poration-financed Graduate Education Program. 

Please consult your College Placement Office for campus 
mterv.ew dates-or-for further information, write to 
Mr. Leo J. Shalvoy, Engineering Personnel. 


Sikorsky Aircraft 

STRATFORD, CONNECTICUT . c , ^ 

An Equal Opportunity Employer 


DIVISION OF 


U 

UNITED AIRCRAFT 
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RELIABILITY, 
MAINTAINABILITY 
AND AVAILABILITY 

by K. V air avail 

Engineers on designing their systems or 
equipment are concerned about the capability of 
the systems or equipment to function without 
failures, or in other words they are concerned 
about the reliability of the system they have de- 
signed. Reliability is assuming great importance 
in this modern day of science in which highly 
complex devices are used for military and scien- 
tific purposes. The RETMA (Radio Electronics 
and Television Manufacturers Association) defini- 
tion of reliability is as follows: "Reliability is 
the probability of a device performing its pur- 
pose adequately for the time intended under the 
o perating conditions encountered." The under- 
lined terms are important and they have to be 
specified before reliability is evaluated. Before 
we derive the mathematical expression, we shall 
consider the types of failures. 

Failures 

Failures may be classified as follows: 

(a) Early Failures: These generally result 
from poor design or poor manufacturing and qual- 
ity control techniques during the production 
process . 

(b) Wearout Failures: These are caused by 
wearout of parts and they generally occur only 
when the equipment is not properly maintained. 

(c) Chance Failures: These are random 
failures and the causes are not easily determined, 
although a sudden accumulation of stress is the 
cause in many cases. 

It is apparent from the characteristics of the 
above failures that the first two can be avoided 
by proper design, manufacturing techniques, and 
maintenance action. 

The Exponential Law. 

It can be shown that the probability function 
associated with the failures of equipments (as- 
suming they are random and independent) is best 
approximated by the poissan's distribution: 

P = A n e- A 
n 

where P n the probability of n failures, A = ex- 
pected number of failures = rt, where r = failure 
rate in failures per hour, and t = total time in 
hours. Hence the probability that no failure oc- 
curs in time t, or the reliability at time t, is 


This is a famous exponential law which is widely 
accepted. This tells us that if we know r, we can 
predict the reliability of an equipment at any- 
time t, provided r remains constant with time. 
Tests in the field have shown that if the design is 
mature, r will be essentially a constant throughout 


K Valravan graduated from the Madras University, 
Madras, India, in 1962. He worked as a Junior En- 
gineer at the Madras State Electricity Board for a year 
before coming to the United States to do graduate 
work in electrical engineering. His primary interest 
is in computers. 


the operating period of the equipment. The fail- 
ure rate, r, can also be expressed as the recipro- 
cal of 'the mean time to failures ' m. Thus, 

Reliability = e rt = et/ m 

Improving Reliability: 

Some of the methods adopted to enhance the 
reliability of equipments are: 

(1) Ensuring high reliability of components 
or parts. This is achieved by proper manufac- 
turing techniques. 

(2) Securing detailed reports of failures 
from the field and using the data to modify the 
design of the equipments. This could result in 
considerable improvement of reliability if the 
'feedback' is effectively done. 

(3) Proper operation and maintenance of the 
system. Maintenance actions should be carried 
out as specified and worn out parts replaced. 
Improper use of the equipment could considerably 
affect its reliability. 

(4) Providing redundant or extra parts. 
Redundancy could be effectively used to increase 
reliability. Redundancy is just a design technique 
by which redundant parts are provided so that in 
case of failure of the main component, the unit 
still functions. There are three types of re- 
dundancies: 

(1) Simple standby redundancy: The re- 
dundant part functions only when the main 

.part has failed. 

(2) Simple active redundancy: The re- 
dundant part functions even during the 
normal operation of the unit. 

(3) Redundancy using majority organ: 
This type of redundancy is primarily used 
in digital circuits. A digital circuit per- 
forming certain logic functions has an 
even number of copies of itself. There is 
a majority organ or a vote taker whose 
output is the same as the majority of the 
outputs of redundant units. 

The disadvantages of redundancy techniques 
are increased weight and complexity of the 
equipment. 

Maintainability: 

The Defense Department defines maintain- 
ability as "a quality of the combined features and 
characteristics of equipment design which per- 
mits or enhances the accomplishment of main- 
tenance by personnel of ordinary skill under 
natural and environmental conditions under which 
it will operate." This definition just gives the 
concepts and is not useful in design. A more 
useful definition (taken from "Reliability Princi- 
ples and Practices," Calabro) would be that 
"Maintainability is the probability that the 

(Continued on page 25) 
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AUTOMATIC SORTING OF MAIL 


When a machine that will automatically read 
and sort the mail in a post office is mentioned, 
the first reaction is usually "impossible". The 
truth is that if a machine can be made to read 
and sort all non-handwritten addresses, it will 
read and sort approximately 98 out of every 100 
letters fed into the machine. There are good 
reasons for this. In the major business areas 
where millions of letters are handled daily, most 
of the mail consists of bills, advertisements, 
business correspondence, etc. All of this mail 
is typewritten, addressographed, or otherwise 
not handwritten. This non-handwritten mail ac- 
counts for about 98 per cent of the total mail. 
Therefore, since most of the mail is business 
mail which is nearly always typewritten, it is not 
necessary to read handwriting. 

However, because handwritten mail maybe 
rejected does not mean the machine will be easy 
to design. There are still "Z"s that look like 
2 s and T s that look like "I"s. Also, broken, 
dirty, or worn type yields broken and smudged 
characters. "e"s and "a"s and "o"s are fre- 
quently just a blob of ink. Account numbers and 
advertising are frequently mixed in with the ad- 
dress block. Mail order houses may use colored 
envelopes resulting in poor contrast. The point 
is that if a machine is to be of benefit, it must be 
able to read nearly all of the mail. 

BASIC PRINCIPLES OF OPTICAL 
CHARACTER RECOGNITION 


Optical character recognition techniques em- 
ploy some of the principles of narrow beam scan- 
ning used in television. That is to say, as shown 
in figure 1, a character is scanned from bottom 
to top (vertically rather than horizontally) by a 



Figure 1. Scanning the Character "a". 


narrow beam of light sweeping in a sawtooth 
fashion. If a photoelectric device like those found 
in TV cameras is employed, an electrical voltage 
proportional to the amount of reflected light will 
be developed. Thus, for example, there will be a 
marked change in the voltage level every time 
one of the horizontal lines in the character "a" 
is crossed. This is illustrated in figure 2a by 
showing the time dependent voltage correspond- 
ing to one of the scans in the center of figure 1. 

But what happens if the "a" is not clean and 
sharp; suppose it is just a blob of ink? Here is 
where a departure from TV principles is made. 
First, it is assumed that the lines where the "a" 



a. When the letter is printed clean and sharp. 

b. a also showing smudging and blobing. 

c. Typical sides from a smudged or ink blob 
type a. 

Figure 2. Electrical Signal When Scanning 
through Center of a. 


shouid be located are darker than the rest of the 
blob. For example, examine figure 2b. The elec- 
trical signal will contain all levels of signal at 
its output and may indeed look similar to that 

fs r^Y 11 2C ' n Ut if an ele ctronic circuit 

is made which says, "if the video is below level 
AA, an actual part of the character is being 

to C nY"H lnd , ^ ere , f ° re make the output cor respond 
to the dark level"; but if the level is above line 

w; Tv YY etC ‘ are being scanned and the re - 
fore make the output correspond to the "light" or 

no video level , then a pattern similar to that of 

k.u? C Y aCter 1S forced out of this smudge or 
blob of ink. This process is known as quantising. 
The result is that after an entire character has 
been scanned there exists a series of pulses which 

aSd Cha H aCte S 1StlC ? l the character being scanned 
and independent of smudging. 

A particular character, either clean or 
smudged, may then be recognized by this char- 
acteristic set of pulses. But, however, if several 
characters have nearly the same set of charac- 
teristic pulses, it will be difficult if not impos- 

the other ^ dlStinguish one character from 

FUNDAMENTAL BLOCK DIAGRAM 

The technology associated with the reliable 
sorting of mail is a closely guarded secret in this 
high y competuive field, but, however, the funda! 
mental principles may be explored. 

As indicated by the general literature, upper 
case letters may be identified as such, but it Is 
presently impossible to identify lower case char ! 
acters. This is due to many reasons, but mostly 
because lower case characters contain a wider 
variety of sizes and styles; considerable broken 
dirty, and misplaced type; and the vowels have 
very similar characteristic pulse trains. Con- 
sequently, each machine is essentially two com- 

Ff the y HH eParate machines: machine is usFFd 

if the address is written in upper case, a second 

machine is used if the address is written in lower 
case. As depicted in figure 3, the cor rect machine 
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by Norman Seidle 




Figure 3. Rudimentary Address Reading Machine. 

is connected by an electronic circuit which de- 
cides whether the address is written in upper or 
lower case. Therefore, each machine or method 
will be considered separately. 

UPPER CASE. It was previously mentioned 
that each upper case letter may be identified per 
se by its characteristic pulse train. Therefore, 
to read a word in upper case one would simply 
determine each letter and its position in the word. 
However, two problems arise. Some characters 
such as "O" and "Q" are very difficult if not im- 
possible to reliably distinguish from each other. 
Also, there is the practical problem that the logic 
circuitry involved in determining each of the 26 
letters is excessive. Thus this basic method of 
reading a word by identifying the 26 upper case 
characters must be refined. 

To reduce the excessive circuitry, the fact 
that the characteristic pulse trains of the 26 let- 
ters contain many striking similarities may be 
used. For example, the vertical and crossed top 
in "I" and "T" are the same. "C" and "O" and 
"D" and "G" and "Q" consist of rounded portions. 
An analysis of these similarities will yield about 
30 to 40 different characteristics which may be 
combined to produce the characteristic features 
of any of the 26 letters. A few of these charac- 
teristics are: 

Square Left 
Negative Sloping Edge 
Black Upper Right 
Long Vertical not on 
Left Edge 
Notch Bottom 

For example, to recognize the letter "B", the 
character must contain (1) Square Left, and (2) 
three crossings , and it must not contain (1) Black 
Upper Right, (2) Notch Bottom, or (3) White Left 
Center. Of course there are other characteris- 
tics applicable to "B", but they may not be nec- 
essary to distinguish "B" from the remaining 25 
letters. Thus by designing logic circuitry to 
make 30 to 40 statements, and combining them in 
proper groups, it is possible to recognize each 
of the 26 letters. And by using these character- 
istics rather than the characteristic pulse train, 
the quantity of logic circuitry is greatly reduced. 

Having solved the problem of excessive cir- 
cuitry, it is now worthwhile to investigate the 
problem of characters with similar character- 
istics. 


Two Thirds Vertical 
Open Right 

Square or serified Left 
White Left Center 
Left Overhang 


Norman Seidle, B.S. (Electronics), works for Farring- 
ton Electronics, Inc., where he is helping in the 
development of the postal sorting system described in 
this article. In addition to carrying a heavy load as a 
part-time student, Norman is active in THETA TAU 
fraternity, and President of SIGMA TAU fraternity. 


The solution to this problem may seem ob- 
vious, but it is the result of a tremendous re- 
search effort and must be used with extreme care. 
Usually, but not always, upper case characters 
with similar characteristics do not have to be 
distinguished from each other. For example, it 
is very rare indeed to find the one and only dif- 
ference in an entire word to be the difference 
between "O" and "Q". Therefore, why bother to 
distinguish "O” from "Q"? The letters within 
certain groupings of upper case characters will 
rarely need to be distinguished from each other. 

Thus if the 26 letters of the alphabet are 
grouped according to both the need to distinguish 
letters from each other and the ease of separat- 
ing letters from each other, the result will be the 
eight groups of letters listed in Table I. There- 
fore, as an example of the use of these groups 


TABLE I 

Groups of Upper Case Characters 

Number 

Letters in Group 

I 

A 

II 

FP 

III 

JL 

IV 

KRX 

V 

BESZ 

VI 

IT VY 

VII 

CDGOQ 

VIII 

HMNUW 


suppose it is necessary to distinguish PENN from 
TENN. The only difference is that the first char- 
acter is "P" or "T"; but instead of saying the 
first character is "P" or "T", the machine will 
say, "the first character has the characteristics 
of either "P" or "F", or the first character has 
the characteristics of either "I", "T", "V", or 
"Y"," to distinguish PENN from TENN. Thus 
the use of groupings of upper case characters 
reduces the problem of characters with similar 
characteristics . 

There are, of course, several cases when 
this grouping is not valid and consequently the 
individual letters must be used. A few examples 
for RI and KY, NM and NH, NC and ND, MD and 
MO, CAR and DAK, etc. In cases like these, the 
mis-read rate is very high and this fact must be 
accepted. But since human postal clerks have a 
mis-sort rate on the order of 2%, if the reading 
machine has a similar overall mis-sort on the 
order of 2%, then these errors in reading can be 
tolerated. 

Now to summarize the functional chain of 
events which occur when a word is written in 
upper case. First, the fact that the print is upper 
case is sensed and the upper case circuitry is 
switched into the system. As the word passes the 
photoelectric device, each character is scanned. 

While a letter is being scanned, its characteristics 

are determined and stored. As soon as the 

(Continued on page 25) 
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THE TURBO-ENCABULATOR 


Contributed by Col. Joseph Gurrepiu 


For a number of years now work has been 
proceeding on a machine that would not only sup- 
ply inverse reactive current for use in unilateral 
phase detractors, but would also be capable of 
automatically synchronizing cardinal grammeters. 
Such is the "Turbo-Encabulator Basically, the 
only new principle involved is that instead of 
power generated by the relative motion of con- 
ductors and fluxes, it is produced by the modial 
interaction of magnetroreluctance and capacitive 
directance. 

The original machine had a base-plate of pre- 
fa bulated amulite , surmounted by a malleable 
logarithmic casing in such a way that the two 
spurving bearings were in a direct line with the 
pentametric fan. The latter consisted simply of 
six hydrocoptic marzelvanes, so fitted to the 
ambifacient lunar wane shaft that side fumbling 
was effectively prevented. The main winding was 
of the normal lotus-o-delta type placed in panen- 
demic semi-boloid slots in the startor, every 
seventh conductor being connected by a non- 
rever sible tremiepipe to the differential girdle- 
spring on the "up" end of the grammeters. 

Forty-one manastically spaced grouting 
brushes were arranged to feed into the roto slip- 
stream a mixture of high S-value phenylhydro- 
benzamine andfive per cent reminative tetryliodo- 
hexamine . Both of these liquids have specific 
pericosities given by P-2.5C, 7.7 where n is the 
diathetical evolute of retrograde temperature 
phase disposition and C is cholmondely 's annual 
grillage coefficient. Initially, n was measured 
with the aid of a matapolar refractive pilfrometer 
(for a description of this ingenious instrument, 
see I. E. Rupelver stein in "Zeitschrift fur Elek- 


w°!: Jos ®P^ *• Gurrepin graduated from the U S. 
Military Academy, West Point. He received his Mas- 
ters from Harvard and is now working for a doctorate 
n Apphed Meehan, cs here at the George Washington 
University School of Engineering. Col. Gurrepin has 
been assigned by the Army to France, Japan, Korea 
and many other countries. He holds the distinct honor 
of being the only grand-father working toward an en- 
gineering doctorate at G.W. 


trotechnistatischs-Donerblitze" Vol VIII but 

hoonTr Th beenfou , nd to ec l u al the transcendental 
hopper dadoscope. (See "Precedings of the Peru- 

1954) ACademV ° f Skatol °8 ical Sciences" June, 

cultv E lf Ctri K alengineerSwi11 a PP r eciate the diffi- 
a nd y a s mibing together a regurgitative purwell 

proved ^ Pr b mUlVe wennel - s P ro ket. Indeed, this 
proved to be a stumbling block to further de- 

of a°nWdro Unti1 ' ^M 952 ’* was f °und that the use 
anhydrous nangling pins enabled a kryptonastic 
boiling shim to be tankered thereto. 

robust he snrrir a a temptS toconstr uct a sufficiently 
bust spiral decommutator failed largely be- 

ause of a lack of appreciation of the large quasi- 

piestic stresses in the gremlin studs; the Tatter 

tT r the SP s eCiall b desi « ned to ho ld the roffits bars 
covered P^ shaft - When - however, it was dis- 
co ered that wending could be prevented bv a 

feT^unntn 111011 ^ ^ Uving socket s, almost per- 
iect running was secured. 

_ T he operating point ia maintained as near 

“it ihi” b h , e h '■ rem peak 

§ g he bitumogenous spandrels This is 

L ;h“, n l ad d V *a nC ' “ tha mva Jell.. 

phase He traT u Ck 0l1 is '^ed after the 
pnase de-tractors have remissed. 

reache n dT b v! dly b th b turb °-*acabulator has now 

ment It h 7 8 61 ° f technic al develop- 

ment. It has been successfully used for operat- 
ing nof e r t runnion s . In addition, whenever a 

employed^ ifeo m0ti ° n ^ required - it may be 
employed in conjunction with a drawn recioro- 

cating single arm to reduce simusoidal deplener- 
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9 p.m. to 1 a.m. 

WOODNER HOTEL 

3636 1 6th St., N.W. 
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OPEN FORUM HEARS TEACHING METHOD DISCUSSION 


by George E. Miller 


Norman Seidle, President Sigma Tau, mod- 
erated a panel discussion during the third Open 
Forum before a record audience of seventy -two 
students and Faculty. After his brief outline of 
'he panel discussion ground rules, he introduced 
rhe three panelists: Prof. Louis de Pian, a spe- 
rialist in Network Theory; Prof. Edward H. 
Braun, a specialist in Field Theory; and Prof. 

K- Anand, a specialist in Heat Transfer and 
-phexrnodynamics. All three professors teach in 
the School of Engineering and Applied Science 
and by experience and inclination were well quali- 
fied to discuss the evening's topic, "teaching 

methods". 

Upon completion of the introductions, each 
professor made an approximate eight minute 
statement presenting his method of teaching. 
Those brief talks clearly illustrated the wide 
variance that exists between teaching methods 
and provided stimulus to the subsequent panel 
cross -discussion that followed. 

Speaking first at the Forum/ Prof, de Pian 
outlined a teaching method which is oriented 
toward class participation. This mode of teach- 
ing obviously requires a large amount of finesse 
on the instructor's part since he must have the 
inherent ability to deliver impromptu lectures 
desig 116 ^ to draw his audience to him and thereby 
encourage their enthusiasm in problem discussion. 
The theme of this method may then well be to 
develop the student's reasoning ability and to 
condition him to "learn for learning -- not for 
grade"- In accordance with this philosophy, ex- 
aminations (whether take-home , oral or two-hour 
final in class — the student has his choice), are 
designed to communicate to the teacher a close 
approximation of what the student learned from 
the course. Although this optional method of 
testing consumes a large amount of the instruc- 
tor’s time, it appears at first glance to be an 
advantage for the student. 

Another advantage to be gained by the stu- 
dent i s t I iat °I absorbing the material from a 
w ell presented lecture. Prof. Braun, speaking 
second in turn, explained a concept of teaching 
which , contrary to class participatory techniques, 
gtres ses the contention that if the right subject 
[natter is put into a course there is no time left 
for d ass discussion. This implies that prior to 
beginning the semester the teacher must decide 
the amount of subject material to put in the course 
by searching out the overlapping areas of subse- 
quent or preceding courses. The start of classes 
will then find him with a prepared class program 
0 f rnaterial meaningful and appropriate to the 
course. He then presents the material in a two- 
fold manner: (1) to emphasize the fundamentals 
of the subject, and (2) to illustrate to the students 
bow to use those fundamentals for problem solv- 
: n g- was obvious to those present that the first 

of the above mentioned goals is the more impor- 
tant t I* e two since Prof. Braun impressed on 
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the audience how frequent, rapid reviews of the 
fundamentals helps to bring the poor student up- 
ward to the class level (Prof. Braun has keenly 
observed that the "good" student doesn t mind an 
occasional review either), and how review sheets 
distributed among the students before examina- 
tions assist them in pinpointing the gist of the 
course. 

If it appears that the teaching methods of 
Prof. Braun and Prof, de Pian are diametrically 
opposed, the teaching method of Prof. Anand 
tends to blend them together since he conducts 
a slight majority of his class sessions on the 
basis of prepared lectures, and allows the re- 
maining time for class discussion (the percent- 
age, however, may vary from class to class^). 
Prof. Anand went on to say that most of today s 
engineering problems contain certain elements 
which are not solvable by handbook or classical 
knowledge; some intuition and general knowledge, 
furnished by the teacher during a discussion 
session, are necessary. Furthermore, the prob- 
lems that can't be done serve to challenge the 
student to take a more comprehensive approach 
to problem solving , in contrast to the less thought - 
provoking approach required for the cut-and- 
tried problem to which the answer is given in 
the back of the book". In summary , Prof . Anand' s 
style opposes the "pat method" of teaching and 
puts greater emphasis on understanding rather 
than memorizing. 

During the panel cross discussion which 
followed the three talks, the audience was soon 
made aware that no decision based on a best 
teaching method would be unanimously agreed 
upon. Moreover, questions raised by the audi- 
ence served only to highlight the attractive fea- 
tures of each of the three diverse philosophies. 

It was with thoughtful reflection on that vari- 
ance of teaching methods that Dean Grisamore 
delivered his impromptu talk which closed the 
evening's activities. He justly reminded all 
present that teachers have been, and still are 
students; therefore, they are acutely aware of 
the problems facing students in the classroom. 
Dean Grisamore went on to say that instructors 
all have different methods of presenting course 
material and each rightly tends to use the method 
best for him. In concluding, the Dean remarked 
that problems with pat answers are appropriate 
for fundamental courses, but not for the more 
advanced levels in education. 

As is the case after most Forum adjourn- 
ments, informal groups gathered in the halls to 
exchange opinions of the discussion. Like teach- 
ing methods, the opinions were varied. However, 
they emphasized how the laudable performance 
by the panelists led to a greater appreciation for 
the technical complexity of teaching techniques 
and to a deeper understanding of the flexibility 
and skill demanded of all professors. 
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JEROME MARK RAFFEL 

A familiar face in the EE lab is that of Jerome 
Mark Raffel. In the capacity of an Instructor of 
engineering, Mr. Raffel spends about nine hours 
every Thursday teaching lab courses. He teaches 
Engineering 107 - Electronics Laboratory I, En- 
gineering 101 - Communications Laboratory I, 
and a special EE lab course in connection with 
the medical school. He also teaches Applied 
Science 29 - General Network Theory I. Holding 
a BS in electronics from Maryland University 
and a MS in ELECTRONICS from Catholic Uni- 
versity gives him the necessary background to 
teach these courses. 

At the present time Mr. Raffel is working 
for his Ph.D . here at George Washington. As a 
ham radio operator he is helping the Engineering 
school to establish a ham radio station. 


DR. ROBERT B. HELLER 


— . ucbdinc associated 

with The George Washington University School of 
Engineering and Applied Science in the fall of 
1962 as a Professor of Applied Science. In this 
capacity he has taught and directed studies in 
both graduate and undergraduate courses in such 
subjects as Nuclear Physics, Field and Wave 
Theory, Network Theory, Industrial Electronics, 
Game Theory and Physical Electronics. Holding 
a B.S. in Applied Electronics, a M.S. in Physics, 
and a Ph.D. in Nuclear Physics from St. Louis 
University makes him well qualified to teach 
these courses. Before coming to George Wash- 
ington Dr. Heller taught at St. Louis University 
for five years. At the present time Dr. Heller is 
teaching four courses, serving as advisor to 
several graduate degree candidates, is the prin- 
cipal investigator in a NASA project, and is serv- 
ing as a consultant in engineering and physics to 
the Food and Drug Administration. Last summer 
he served as Director of a workshop group study- 
ing the effects of radiation damage to such devices 
as solar cells and transistors at The Goddard 
Space Flight Center. 
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Graduation was only the beginning 
of Jim Brown’s education 


Because he joined Western Electric 


Jim Brown, Northwestern University, ’62, came with 
Western Electric because he had heard about the Com- 
pany’s concern for the continued development of its 
engineers after college graduation. 

Jim has his degree in industrial engineering and is 
continuing to learn and grow in professional stature 
through Western Electric’s Graduate Engineering 
Training Program. The objectives and educational phi- 
losophy of this Program are in the best of academic 
traditions, designed for both experienced and new 
engineers. 

Like other Western Electric engineers, Jim started 
out in this Program with a six-week course to help in 
the transition from the classroom to industry. Since 
then, Jim Brown has continued to take courses that 
will help him keep up with the newest engineering 
techniques in communications. 


This training, together with formal college engi- 
neering studies, has given Jim the ability to develop 
his talents to the fullest extent. His present responsi- 
bilities include the solution of engineering problems 
in the manufacture of moly-permalloy core rings, a 
component used to improve the quality of voice 
transmission. 

If you set the highest standards for yourself, enjoy 
a challenge, and have the qualifications we’re looking 
for — we want to talk to you! Opportunities exist now 
for electrical, mechanical and industrial engineers, 
and for physical science, liberal arts and business 
majors. For more information, get your copy of the 
Western Electric Career Opportunities booklet from 
your Placement Officer. And be sure to arrange for an 
interview when the Bell System recruiting team visits 
your campus. 


Western Electric MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 
an equal opportunity employer 

principal manufacturing locations in 13 cities □ Operating centers in many of these same cities plus 36 others throughout the U.S. 
Engineering Research Center, Princeton, N. J. □ Teletype Corp., Skokie, III., Little Rock, Ark. □ General Headquarters, New York City 





THE WANKEL -- 
ROTATING COMBUSTION 

by Joseph A. Brink woe ller 


HISTORY OF ROTATING 
COMBUSTION ENGINES 

Early Developments 

Engineers were already working on rotary 
engines soon after the first steam engines were 
introduced. However, many of the problems, in 
particular sealing, were more easily overcome 
in a reciprocating type engine, and for this rea- 
son most of the development over the past two 
centuries has been concentrated on the recipro- 
cating engine. Many models of rotary internal 
combustion engines have indeed been proposed; 
until recent years, however, very few working 
models have been produced. 


RCS — LONGITUDINAL AND CROSS SECTIONS 



Recent Developments 

F. E. Heydrich of Prospect, South Australia 
developed a rotary engine in the 1930's. Accord- 
ing to "Australian Mechanical Engineering" the 
development of the engine is past the prototype 
stage and ready for final modifications needed 
for mass production (1)*. 

Otto and Erwin Amrein of Switzerland have 
also developed a vane pump rotary engine; but 
which, as of 1962, was still in the working proto- 
type stage with no completed tests (2). 

Eugen Kauertz.a West German engineer, has 
developed a two vane four-cycle rotary internal 

•Numbers in parentheses refer to list of references. 


combustion. Kauertz claims 2.25 horsepower per 
cubic inch and one horsepower for each 4.5 ounces 
of weight for his engine, which has four power 
strokes per crankshaft revolution and no unbal- 
anced masses (2). 

The engine which is to be discussed here is 
one originally developed by Felix Wankel. 


Felix Wankel 


Before World War II, Wankel, a German 
engineer, began to systematically study rotary 
engines and analyze their problems. After the 
war, with the financial assistance of several 
firms, he reopened his Research Institute where 
his studies led him to conclude that three main 
problems had impeded the development of rotary 
engines. These were: 


arrangements and cycles. 

2) the difficult problem of sealing corners 
in high-pressure chambers. 

tv, 3 * , thC P roblem of developing the proper 
thermodynamic and gas cycle, which included the 
providing of adequate port areas and the proper 
timing of stages. H ^ 

Wankel and his associate, engineer Ernst 
Hoeppne r , designed a small engine which was 
built and tested at NSU in West Germany under 
the direction of Dr. Froede. This first engine 
had a horsepower to displacement (cubic inch) 
ratio of 1.23 at 17,000 RPM of the rotor. 

Curtiss -Wright developed an interest in this 
engine and concluded a licence and engineering 
assistance agreement with NSU and Wankel 
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CURTISS- WRIGHT 
ENGINE 


PLOT Of HEAT INPUT PER UNIT OF GAS EI POSED AREA 


SCHEMATIC OF HOUSING COOLING STSTEM 



FIGURE 3 

Since 1959 Curtiss -Wright, under the direction of 
Dr. Max Bentele, has built and conducted thou- 
sands of hours of tests on various sizes of this 
engine, ranging in size from 4 cubic inches to 
1920 cubic inches. 

THE CURTISS- WRIGHT ROTATING 
COMBUSTION ENGINES 



Geometry 

The rotor and housing are shown in figure 1 . 
The geometry of the housing walls is that of an 
epitrochoid, which is a curve traced by a fixed 
point within a circle of fixed radius which rolls 
without slipping on the outside of another circle. 
A precise ratio between the diameters of the two 
circles must be established to obtain a repetitive 
and symmetrical epitrochoid. The distance of 
the point tracing the curve from the center of its 
circle will determine the amount of cusp in the 
epitrochoid. 

In this engine the pistol of a reciprocating 
engine is replaced by the three sided rotor, each 
side of the rotor acting as the piston. The apices 
of the rotor are in contact with the epitroichoid 
at all times. Side and apex seals perform func- 
tions comparable to piston rings in the recipro- 


RCE TEST PERFORMANCE, 

FULL THROTTLE. SIDE INTAKE PORT 



RCS TEST PERFORMANCE, 

Full THROTTLE, SIDE INTAKE PORT 
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Joseph Brinkmoeller is a full-time M.E. student and 
expects to graduate in June 1965. He is Vice-Chair- 
man of the student section of A.S.M.E. His paper 
was written last spring for Professor Ojalvo's course 
in Applied Thermodynamics. 


eating engine. The combustion chamber is that 
volume enclosed by the rotor, side housing, and 
end housing. The mainshaft with its eccentric 
compare to the reciprocating engine crankshaft. 
There is little further similarity to the recipro- 
cating internal combustion engine. There are no 
valves, valve gearings, cams or connecting rods. 


Cycle Sequence 

The cycle sequence is that of the Otto cycle; 
however no T-s or p-v diagrams were available 
for comparison (figure 2). It follows the intake, 
compression, ignition and combustion, and ex- 
haust sequence of the reciprocating engine. The 
rotating combustion engine is like the two stroke 
cycle engine in that it has a power impulse for 
every revolution of the crankshaft. It differs 
from either the two- or four -stroke cycle engines 
in that its power impulse duration is over 270 
(90x3) degrees of the crankshaft angle instead of 
180 degrees. 

The timing is such that the rotor rotates 120 
degrees around the crank journal for each revo- 
lution of the shaft. 

The center of gravity of the rotor is made 
coincident with the center of the crank journal, 
which makes it possible to balance all rotating 
forces. The shaft is balanced by two small 
counterweights, one on each end of the mainshaft. 
The complete balancing of the rotating masses 
permits a higher shaft RPM since there are no 
inertia forces to overcome. 

These factors, together with the high RPM 
that the engine develops, yield a higher power - 
to -displacement ratio and therefore offer a 
smaller, lighter -weight engine. 

Minimum volume occurs when the minor 
axis of the trochoid bisects the face of the rotor, 

(Continued on page 22) 


RCt PERFORMANCE, MIXTURE CHARACTERISTICS, RCi PERIPHERAL PORT 



d 


15 



OaLMEPTETi 




THETA TAU 

Still undefeated ! The Theta Tau football team 
remained unbeaten by tying Delta Tau Phi and 
defeating Adams Hall. 

Against a strong DT Phi team consisting of 
graduate law students, the TTau offense could 
not move. The only touchdown was scored by 
John Jenkins on a disputed kickoff return. One 
future lawyer, upset over the failure of an offi- 
cial to call a tag, demonstrated a remarkable 
vocabulary and thus was ejected from the action. 
The defense held the lawyers to one touchdown 
and the game ended in 6-6 tie. 

In one of the most exciting games of the sea- 
son the Red and Gold defense held for six plays 
on their own goal-line and saved a 12-6 victory 
over Adams Hall. A late Adam's drive put the 
ball on the one yard line. Four plays later, an 
interference penalty gave them another first 
down on the goal line but the Theta Tau defense 
held until the final whistle sounded. The touch- 
downs came for the good guys on a pass from 
Bruce Howard to John Jenkins, and on another 
kickoff return by speedy, tricky, agile, fakey 
John Jenkins. 

In other athletic competition, Theta Tau had 
an exchange with Alpha Delta Pi. Led by fearless 
leader Marty Felker, and armed with beer, hot 
dogs, marshmallows, and a baby Fiat, the good 
guys more than held their own against the "tough" 
sorority girls and their leaders, Danny, Pat, Sue, 
Laura, and Stancy. The evening was livened up 
by the arrival of an ex-engineer from the Uni- 
versity of Maryland who showed up in a park 
policeman costume. There are many who demand 
a rematch. 

Congratulations to the pledges who will be 
initiated on Nov. 21 before the Banquet and Ball. 
They are (in alphabetical order): 


Bruce Howard 
David Wong 
Doug Lowe 
Ed Otto 


SIGMA TAU 

Fall, 1964 Initiates: 


Farid Shadid-Noorai 
Norman Hess 
Robert Cohen 


Kenneth Belford 
Thomas Dillon 


George Saxton 
Farid Shadid-Noorai 
Albert Fratantuono Morton Taragin 
Francis LeBeau Prof. Ojalvo, XI Chapter 
Steve MacIntyre Faculty Advisor. 

Larry O' Callahan 

A banquet honoring the new members fol- 
lowed the initiation ceremony performed Satur- 
day, Nov. 14. 
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w j° P j n F ° rums are conducted on the 3rd 
Wednesday of every month. Coming events in 
the Open Forum will feature representatives 

[heAd ' At ^ letic De P 1 -’ the ^search Dept, and 
the Administration. All students and faculty are 
invited to attend any or all meetings. There is 
no official membership or dues. The sole purpose 
of the meetings can best be achieved through 
wide participation of the entire student body. 

ASCE 

Each year ASCE of Washington, D. C. gives 

ci^n rtlflCate and Cash award to an outstanding 
civil engineering student from each of the area 
universities. Selection is by the faculty of the 
university and recognizes scholastic Jchieve- 

HvU ^'"This t0 A . SCE ’ ^ extra ‘curricula ac- 
F - ff .. Thls year s recipient from GWU is Ely 
Fishiowitz, president of our student chapter 
The award was presented by faculty advisor Pro- 
Raymond Fox at a dinner sponsored by the 
National Capital Section of ASCE held at the 
Cosmos Club on Nov. 10. 1 th 

ASCE wishes to thank all those who helped 
work on the Homecoming Queen's Float. Al- 

the f!Lr e WCre give " tl j e assi gument of building 
the float, many non CE's added their efforts for 
which we are appreciative. 

The next student chapter meeting will be a 

Wei *2? 

speaker will talk on "Careers in Patent Laffo 
Engineers". Everyone is urged to attend Re 
freshments will be served. R 

Tan Don 'i for g et ' election of new officers at the 
Jan. meeting. “<• Lne 


ASME 

w ^ TH !. nCXt meetin g of ASME will be held on 

Wednesday December 2 , at 8:30 in the Det n °s 
Conference Room, TH 106. For this 
have invited Mr. G. Franklin Rothwell a sen™ 6 
partner of the patent law firm of Sughr’ue 
well, Mion, Zinn, and MacPeak. Mr. Rothw n 
o tamed a degree in Mechanical Engineering 
from the University of Missouri and a Juris n 8 
tor degree G.W. Law School. Mr Rothwell H 
speak on "Patent Law and the Engineer." a^e 
Will join with us for this meeting. There will h 

refreshments as always. mere will be 

We would like to thank Bruce Howard for his 
fine selection of last month's ASME Mech Miss. 


THE MECHELECIV 




MECH MISS 


Marge Perm stands 5’ 4” in her stocking feet, has brown hair and 
big, brown California eyes. She enjoys SCUBA (that means Self 
Contained Underwater Breathing Apparatus) diving and plays volley 
ball and football. 

Marge is a transfer student from the University of Hawaii where she 
learned to turn her inches (35-22-34) through the contorsions of 
hula dancing. 

A senior, Marge is very active around campus. She is co-editor of 
the senior section of the Cherry Tree, was the Homecoming Decora- 
tions Chairman and is the Booster Board secretary. Marge is spon- 
sored by Sigma Too fraternity. 
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by GUERDON TRUEBLOOD 


In keeping with the “ build-it-y our self ” /re/irf m-'/ijc/i is 
sweeping the country, the following article is presented in 
the hope that those hobbyists among the readers will find in 
it a new avenue on which to steer their creative efforts. 



(Ed. note: This article is reprinted from the April 
1955 issue of Meeheleciv. The editor feels it is too 
good to be kept from the public any longer. 


Unfortunately, this article will only concern those people 
who like to sing in the bathroom. If you are not one of 
those select few who do, then I feel sorry for you; not be- 
cause what I have to say will be of little interest to you, 
but rather that you have bypassed one of the finer things 
of life. 

Any observant person has noted, as he sings away while 
bathing, that there is one note louder than the others, one 
note of brilliance and feeling. When you put your heart 
into that one frequency of sound, the whole house feels as 
if it were shaking with the beauty of it, and if your house 
is anything like the one I live in, it is shaking. Your im- 
agination has nothing to do with it. 

The reason for this occurrence is the simple law of 
resonance. As applied to this case, it may be stated that any 
reinforcement of sound caused by sympathetic vibrations 
is resonance. Only one frequency of sound, or a multiple 
of it, will cause the greatest reinforcement. The exact fre- 
quency depends on the volume of the room, or cavity, the 
gain in intensity of the sound depends on the rigidity of 
the walls. Other notes may seem louder in the bathroom, 
as compared with elsewhere, because it is a confined space 
and you are alone. But this is not resonance; it is art. 

The first time I realized my bathroom was resonant, I 
felt weak inside, giddy, for with that realization had come 
a promise of an ecstatic future. You see, I was tired of 
solo work. It is adequate to a beginning bathroom artist, 
but it soon loses its glamour when you think of duets and 
accompaniment features. I tried the aria from “Faust” 
across the point of resonance and reeled drunkenly from 
the tub when I had finished the second ending. I have a 
high voice, unfortunately, but when I sang the high note 
of the aria, I heard another voice join mine to support the 


' , oi me Dathroom. The 

sound of that one note set the bathroom to vibrating at its 

resonant point, one octave below my voice. It was breath- 
taking. 

1 be tragic part of my discovery was learning that only 
one note could resonate the bathroom. Singing the same 
note can be pretty monotonous, if you have ever tried it 
he only way to change the point of resonance was to change 
he volume of the bathroom cavity. I fi rs , tried placing 
large, airtight wooden boxes in the middle of the floor, and 
succeeded in raising the resonant point from D-flat to E 
natura , a distance of three musical half-steps. I divided 
the total computed volume of all the boxes by three to 
c etermme the size of a box equivalent to one half-step and 
then hui! it three new boxes of just that volume each. 1 then 
had four different notes of resonance if I removed or added 
the new boxes to the bathroom cavity. 

This system worked quite well ' until my wife out a 
stop to it. She said that she was sick and tired of hearing 
me stop in the middle of a song, splash out of the tub. open 
the bathroom door, throw one of the boxes into the hall 
slam ,he door, jump into the tub and begin again on a 
ifferent note. The wallpaper in the hall began to peel 
rom the effects of the steam escaping through the door when 
I opened it. The door even suffered a mishap at the end of 
the second act of “The Pirates of Penzance ” I w _ c . • • 

rr'i ,o i" ,z jzzez 

n f ; ! <i “" e 8 " lhe do °' open when I threw 
“he fireplace " g °' * »» go, 

I |J 0 1 W " k ‘ T"' 1 "" 1 how lo 'he paradise 

had known before, and yel have a greater ran-e „f 

make the process automatic, or at least semi 
One evening, , ... »;„ inil in , he 

version of The Desert Song,” when my eyes strayed / 

' e “! !”*■ Tl “ k "' - 'here: all 1 had JXw^ 
the ceding move up and down at my command. It would 
Change the volume of ,he bathroom and thus i„ JIZ, 
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frequency, too. I would have the ultimate in artistic goals 
— the variable resonant frequency bathroom would be mine! 

I computed the distance the ceiling would have to 
travel to change the frequency one half-step in pitch, picked 
an arbitrary point to be ceiling center pitch, and drew up 
the plans. The average hobbyist will have to consult a 
trained sound engineer for figures to suit his individual 
bathroom. 

(A word of caution. Be discriminating in your choice 
of the man. Some people just wouldn’t understand . . .) 

The next step is procuring a 1908 OTIS two-story, 
steam operated, hydraulic elevator lift mechanism. 1 found 
it to be the most acceptable of all the commercial equipments 
available today. Recondition the machinery and then try 
a test run in your garage, using the family automobile for 
a suitable weight. Be careful to balance the car perfectly 
on the lift platform and refrain from raising it too high, or 
you may have to buy a new garage. I was fortunate in 
thinking to use my neighbor’s garage and it became his 
problem when my Stutz went through the roof. You must 
forgive me, but most pioneers have been known to make 
mistakes. When it operates satisfactorily, go on to the 
next step. 

The machinery must have a suitable platform to rest 
upon and in most cases the structure of the house has to 
be of steel reinforced. The machinery only weighs 4750 
pounds, so your stress computations do not have to be too 
exacting. After the platform is constructed, an aperture 
must be opened in the roof to allow the crane to set the 
machinery in place. Bolt it down securely, with the lift 
platform just level with the ceiling at center pitch. 

The boiler must then be installed in the basement. Any 
one will do, really. I used an 1867 Baldwin freight loco- 
motive boiler which has rendered comparatively trouble-free 
operation since the time it indulged in a minor explosion 
which shattered all the windows in the house and flooded 
the basement. The simplest way to place it in the basement 
is to dig a sloping roadway in the lawn, down to the level 
of the basement floor. After removing a few bricks from 
the outside wall, the boiler slips into place easily. You may 
find it necessary to deepen your basement somewhat and 
strengthen the floor, but, again, this would be an individual 
problem for each house involved. The steam pipes to the lift 
mechanism should be run inside the house, as the loss in 
pressure from condensation during the winter months could 
raise havoc with the simplest chorale. 

Next, you have to make a few simple alterations in the 
bathroom structure. Knock out the ceiling and insert a 
stainless steel sleeve flush with the walls and corners. Allow 
the bottom of the sleeve to sit three feet below ceiling center 
pitch and the top continue to at least three feet above center. 
Then construct a piston ceiling of one-half inch sheet steel 
to fit perfectly into the sleeve. When first inserted, mine 
squeaked as it slid up and down, but a few applications of 
Wildroot Cream Oil quieted it down considerably. 

Then attach the steel ceiling to the lift mechanism by 
means of copper push rods. A few lever problems might 
arise, but a working knowledge of integral calculus should 
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First, a careful test run of the machinery should be made 
in your garage. 

be more than adequate for their solution. 

The majority of the work is now done. The bathtub 
control is the only remaining addition. An elevator handle 
is installed slightly above the soap dish in the spot where 
you always reach for the soap when your eyes are closed. 
This will enable you to always find the handle, and results 
in a considerable yearly savings on soap. The handle is 
connected to the lift mechanism and your variable resonant 
frequency bathroom is complete. 

It might be suitable here to add a few safety features. 
A steam release valve on the boiler is a must. I learned 
this the hard way. A device to stop the ceiling after it 
comes down so far is a good idea, too. My sister’s husband 
plays professional basketball, and one time when they were 
visiting, he mistook the ceiling control for the shower valve. 
He only received a minor concussion, but it could have 
ruined his career. 

Some time will pass before you can judge just where 
to stop the ceiling to get the proper note, but it is worth 
all the practice you can afford. In the beginning, it may 
help to determine exactly where the tones are and mark the 
ceiling sleeve at those points. However, it is much better 
to learn to play the bathroom by ear; it is more natural. 
I can’t possibly express how much enrichment my life has 
received, just from the outlay of a few dollars and the 
utilization of a few constructive weekends. 
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TAKE A LOOK AT TOMORROW! 


FORD MOTOR COMPANY'S EXPERIMENTAL GAS TURBINE SUPERHIGHWAY TRUCK 
ANTICIPATES THE NATIONAL HIGHWAY NETWORK OF THE 1970's R OCK 


A new era in trucking is almost here. When the 41,000-mile national hinhu^,, „ , 

possible for the first time to schedule coast to coast, big payload haulfng Ford Mot ' S r C ° mple,ed '* wi " 
the challenge is this experimental tractor-trailer combination A tandem axle driv"! tr!cto° mPany * anSWer t0 
a 600 hp gas turbine engine permits a cruising speed of 70 miles per hour a nnn.Qt ^ powered 
Designed for long-distance, non-stop operation, the two-man cab P include’s a s| n eeoin t n 0 f > ar a | n ( 9e °l 6 ,°P m ' les ' 
lavatory, toilet, oven, refrigerator and TV for the co-driver-with over 6'3" of head 9 ' t,es> fo| d-away table, 

cruising speed, the truck will be compatible with the normal passenger car flowfateof' tfaffic" 6 ^ ““ 

Other unique features are its odorless exhaust and extremely quiet operation. 

Anticipating the opportunities and needs of the future is standard practice at Ford Motor r 

That s why it s such an exciting place to work. Look to Ford Motor Comoanv for C pany ' 

and satisfaction-from pure science to manufacturing . . . marketing to labor relation^ 9r0VVth P °‘ ential 


THERE’S A FUTURE FOR YOU WITH 



MOTOR COMPANY 


The American Road. Dearborn, Michijan 


An equal o pportunity employer 
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WORLD ADOPTS NEW STANDARD OF TIME 


An atomic definition of the second, the inter- 
national unit of time, was authorized at 1725 
Paris time, October 8, by the Twelfth General 
Conference of Weights and Measures, which was 
meeting in Paris that week. The international 
Committee on Weights and Measures, acting for 
the Conference, temporarily based the definition 
on an invariant transition of the cesium atom in 
expectation of a more exact definition in the fu- 
ture. The new definition replaces the definition 
of a second based on the annual orbit of the earth 
around the sun. 


PSF100 PRESSURE SENSOR 


The action taken increases the accuracy of 
time measurements to a part in one hundred bil- 
lion, an accuracy two hundred times greater than 
that formerly achieved by astronomical means. 
Moreover , these measurements can be accurately 
determined in a few minutes, as compared to the 
many years required to achieve an accuracy only 
one -hundredth as good by astronomical means. 

LASER BLAST 

A beam of light from this experimental ruby 
laser at the Westinghouse Research Laboratories 
gives off a shower of molten metal as it blasts its 
way through a piece of aluminum. The experi- 
ment demonstrates the tremendous concentration 
of light energy which can be obtained from a 
laser beam. Laser research under way at the 
Westinghouse Research Laboratories includes 
studies of the effects of laser beams, improved 
laser materials, energizing of lasers (pumping), 
use of the laser for microwelding and cutting, 
and basic research on the phenomenon itself. 



A new pressure sensor, which can function 
as a switch, fuse or detecting element, has been 
introduced by Fairchild Controls. 





ThePSFlOO can sense level changes in liquids 
equivalent to less than 1/2" of water and can be 
utilized in detecting air-flows of the same magni- 
tude. Yet, the pressure sensor is virtually in- 
sensitive to shock, vibration, acceleration or any 
other mechanical and physical environmental 
conditions. 

Inventor of the PSF100, in a joint statement 
declared that some typical applications for the 
pressure sensor would include sensing of inter- 
ruption or slowdown of airflow from small blower 
systems such as the type used to cool electronic 
equipment, detection of the presence of 1/2" of 
water or less in critical locations or sensing of 
changes in level of liquids in vats, storage tanks, 
etc. Other major applications for the device would 
be in the filling and bottling industries where 
exact levels have to be maintained in containers, 
or in the plastics molding industries to control 
the exact degree of pressures used to form the 
plastic containers. 

Potential applications for the PSF100 can be 
found in processing industries including chemical, 
food, photographic, plastics, petroleum and data; 
medical, scientific and aerospace technologies; 
marine and automotive/aeromotive transporta- 
tion areas; plus other industries such as mining, 
utilities, textiles, steel, and communications. 
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POLL PATTERNS SHOW SHARP CONTRASTS OVER 
FACULTY VIEWS TOWARD THE OPEN FORUM 

by University Committee of Sigma Tan 


As the polling of Faculty views toward the 
Open Forum entered its final stage, an analysis 
of the issues revealed sharp contrasts between 
different Professor's in the School of Engineering 
and Applied Science. 

Here are some of the principal findings from 
a survey completed shortly before the 3rd Open 
Forum was conducted: 


Remarks on Existing Open Forum 

Two Faculty members favored the OpenFor- 
ums but were reluctant to offer criticism in sup- 
port of them. Two others were altogether una- 
ware the forums were being conducted. One 
professor expressed a desire to have the Open 
Forum discussed at a Faculty meeting. A lone 
professor labeled the meetings "a bad idea", and 
yet another suggested they be replaced by lunch- 
eons. The issue of polling individual professors 
was split since one of the Faculty favored the 
actionand one disapproved it. Only one Professor 
thought Wednesday night was a poor time to 
schedule the discussion group. 

Remarks on Open Discussion 

Individual Professors suggested the following 
topics for discussion at Open Forums: (1) the 
curricula , (2) the moral and social responsibili- 
ties of engineers, (3) the honor system (code of 
conduct), (4) the school spirit ("seems there is a 
lack of it"); (5) the question of whether or not the 
undergraduate school is going to be dropped, and 
(6) the long range objectives of our schools' goals. 


Remarks on Forum Themes 

Various Faculty members suggested that 
successful Forums could result from: a talk on 
"leadership" delivered by someone of promi- 
nence in the Psychology Dept., a NSF outlook on 
technical manpower, a speaker qualified to com- 
pare the merits of government employment ver- 
sus a job in industry, a speech defining how the 
spending trend toward R&D will affect the future 
education of engineers, and, finally , an array of 
guest lecturers (from both within and without the 
University) treating the topics of: "creativity 


from t H ■ lVe J Slty ' What ^ustry expects 
from today's graduate engineer", or "what on- 

E; NASA" “• * head ,0r *»• 

Further remarks from the Faculty fall in a 

of merit Cat s e8 ° ry ’ bUt neVertheless are comments 
ot merit. Some suggestions were: (1) that 0 D en 

evaluation of^th be publ f shed ’ (2) that a student 
evaluation of the administration should be forth- 
coming, and (3) that contact with other deolrt- 
ments of our school be made regarding Open 

re^e^d d Crha ^ the , m ° St general statement 
eceived during the polling was from a Profes- 

Ope'n "For' 0 ^ SCh ° 01 ' Wh ° 8 ladl Y viewed the 
student 38 an °PP° rtunit y to meet the 

, SlI l? e the Open Forum is indeed a place 
here Faculty and students meet, it subsequently 
provides the ideal opportunity for both factions 

he non 88 F UbjeCtS ^ Ch aS those arising out of 
the poll. Former President Woodrow Wilson 

said° 8 "Let s^ ““F° rtanc * of s ^h meetings. He 
find' that we "ale^not “o* ^rVsVntly 

inai we are not so far apart after all that 
the points on which we differ are few and die 

s; , L°v"'Si c »r aeree r' 

sire to Z m Pa ' lence and the candor and the de- 
sire to get together, we will ge t together". 


.• The °P en forums — as opposed to the panel 

.nf2E2 T £*S£:s' 

,hi “ each andev "y p 

people' Other thEEThe 1 ,* pelle "r‘ ' thou "d 'JjJ ' “a 

variety of questions. In other worH= , d 
change the subject and do not hesitate to’ Pj ease 
a question to anyone. Sltate to address 


ROTATING COMBUSTION ENGINE (Cont'd.) 

and maximum volume occurs when the rotor has 
rotated ninety degrees from this position. The 
difference of these volumes is defined as the 
displacement. This of course corresponds to the 
"top" and "bottom" positions of the piston in the 
cylinder. 

Design Variations 

The design of the basic engine can be altered 
to suit the power or operating characteristics 


desired. The variables affecting the operation of 
the engine are the K factor (K = R the ratio of the 

radius of the trochoid to its eccentric* \ 
chamber width, the depth of the rotor pocket t£e 

ries tT*’ 7 d tHe nUmb6r ° f Cambers in s*! 

nes. These factors are onlv mention,! , 
without discussion except V add th» a di .«! 
version requires a higher K factor to get a hioh 1 
compression ratio, and that mounting chamf 
.unties give, , better than Unea^tn^e' " 
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Cooling 

Cooling the rotating combustion engine is 
more difficult than in the ordinary reciprocating 
engine since the same surface is constantly in 
contact with the hot gases and is not cooled peri- 
odically as the cylinder is. This is shown quali- 
tatively in figure 3. A liquid cooling system is 
employed which provides multiple flow passages 
parallel to the rotor axis. The system is de- 
signed to handle the uneven flow areas in regions 
of greater heat density. The rotor is internally 
oil-cooled as shown in the figure. 

Sealing 

As was noted earlier, sealing was one of the 
major problems to be overcome before a practi- 
cal rotating combustion engine could be developed. 
Major developments have produced highly durable 
seals which have made possible an excess of 160 
BMEP (brake mean effective pressure) in a single 
rotor 60 cubic inch engine. 

Test Results 

Tests on early engines using side intake 
ports yielded the results shown in figures 4a and 
4b at full throttle. Later tests showed that for 
constant high speed operations (aircraft and ma- 
rine) engines with intake ports located on the 
rotor housing periphery had volumetric efficien- 
cies exceeding 100%. For low speed and low 
power operation, however, the side ported engine 
was more economical and yielded volumetric ef- 
ficiencies of 90 - 95%. 

Dr. Bentele (3) discusses the following tests. 

Figure 4c demonstrates the power and fuel 
consumption as a function of the fuel/air ratio 
for full throttle constant speed. The values of 
0.061 fuel/air ratio for best economy and 0.073 
for best power show good combustion charac- 
teristics in the engine. 

Figure 4d shows the performance of the 
same engine but equipped with a peripheral in- 
take port. This port further reduced the intake 
losses resulting in correspondingly higher air- 
flow and output. The engine delivered 124 hp (60 
cu in displ) at 6500/RPM, equivalent to 2.05 hp 
per cu in, and again showed promise of further 
output increase with speedand some development. 

The volumetric efficiency and airflow in fig- 
ure 4e show the high-speed characteristic of this 
engine, with volumetric efficiencies exceeding 
1 00% and a steadily increasing airflow with speed 
reaching almost 1100 lbs/hr at 6500 RPM. 


Supercharging of the engine with carbure- 
tion produced the expected result in output growth 
with manifold pressure, namely, some 30% with 
6" Hg boost pressure before the carburetor, see 

figure 4f ... 

The high speed capability of this engine se- 
ries was improved by optimization of the size, 
shape, and timing of the intake and exhaust ports 
and was demonstrated in various test runs. A 
single rotor engine produced a maximum output 
of 143.8 BHP at 6500 RPM with a BSFC (brake 
specific fuel consumption) of .54 lb/hp/hr. This 
power is equivalent to 2.4 BHP/cu in displace- 
ment. The highest BMEP at 5000 RPM was 163 

PSI. ^ f 

Mixture control curves run at speeds from 
5000 to 7000 RPM indicate good combustion 
characteristics although the fuel/air range for 
best power and best economy became somewhat 
narrower with increasing speed. Figure 6g de- 
picts the results of such a test series, name y, 
the output and specific air and fuel consumption 
in relationship to the fuel/air ratio for various 
constant speeds. ... 

Similar optimization was applied to the 
medium and low speed range leading to improved 
performance over the initially reported data, 
specific fuel consumption for best economy of .46 
lb/hp/hr. was achieved. 


OVERALL ADVANTAGES 

The overall advantages of the rotating in- 
ternal combustion engine over the reciprocating 
and the gas turbine engines are that it has the 
light weight, small size, high speed and smooth 
operation of the gas turbine along with the lower 
cost of the reciprocating engine. It has fewer 
parts than the other two and requires far fewer 
tools for maintenance. 
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RELIABILITY, MAINTAINABILITY, ETC. (Cont'd) 

equipment will be restored to operational effec- 
tiveness within a given period of time in accord- 
ance with prescribedprocedures." Maintainability 
is a function of maintenance action rate. There 
are two types of maintenance actions. 

(1) Preventive maintenance action is carried 
out periodically according to specified pro- 
cedure. This also includes replacing worn 
out parts. 

(2) Corrective maintenance action is per- 
formed to restore an equipment to working 
condition when it fails. 

Maintainability as defined above may be 
mathematically expressed as follows: M = l-e _(lt 
where n = the maintenance action rate in main- 
tenance actions per hour and ^ = the mean mainte- 
nance time. 

Some of the factors that improve maintain- 
ability are (1) The provision of fault location and 
isolation devices, which may consist of built in 
equipment or marginal test equipment. (2) Easy 
accessibility of parts. (3) Interchangeability and 
r eplaceability of parts. (4) Proper training of 
operating personnel. (5) Provision of standbys 
and redundancies. 


AUTOMATIC SORTING OF MAIL (Cont'd.) 

character has been scanned, its characteristics 
are interpreted and a decision is made as to 
which letter (or letter grouping) has just been 
scanned. This fact, together with its position in 
the word is stored. Then after the entire word 
has been scanned, this stored data together with 
the number of characters in the word is inter- 
preted to determine the word. 

EXAMPLE: Suppose the stored data is: 

1st character in word: Group 8 
2nd character in word: Group 1 
3rd character in word: Group 8 
4th character in word: Group 2 
ONLY 4 CHARACTERS IN THIS WORD. 

This data would be interpreted as HAMP in 
New HAMP or N. HAMP. Then combining 
this word with a stored statement that the 
previous word was either N. or New would 
produce a statement that the two words just 
scanned spell an acceptable form of New 
Hampshire. 

LOWER CASE Unlike recognizing upper case 
characters, as of this writing all attempts to 
recognize letters which are written in lowercase 
have failed. These failures, or lack of ability to 
read characters written in lower case, touched 
off numerous independent investigations of lower 
case optical character recognition. 

The most successful method of lower case 
optical character recognition presently known is 
to recognize certain special features together 
with their relative positioning. This method is 
predicated on being able to recognize the initial 
tipper case character. That is to say, a word 
written in lower case may be recognized by the 
initial upper case character , the special features , 
the order of the special features, and the relative 
positioning or spacing of the special features. 

There are three special features. The three 
vertical crossings found in a, e, s, and z are 


Availability: 

This is a function of the reliability and main- 
tainability and may be defined as the probability 
that a stated per cent of equipment or missions 
will provide adequate performance in time T with 
no repair time exceeding t, the maintenance time 
constant. Poor reliability can be offset by im- 
proved maintainability. The faster the mainte- 
nance action rate the better the resulting avail- 
ability. 

Availability maybe expressed by the following 
equation. 

A = l-e'^ (l-3* rt ) 

The above equation indicates that the equipment 
availability at any time T is a function of r,(i and 
t, where r and \i have already been defined and t 
is the maintenance time constraint. 

Conclusion: 

Of the three terms discussed above, reli- 
ability is the most important one. It is becoming 
inc rea singly important and the United States Gov 
ernment in cooperation with various industries 
is doing extensive research in this field. 


unique to these letters and may be reliably recog- 
nized notwithstanding broken, dirty, smudged, 
misplaced, etc. type. The second reliably recog- 
nizable special feature is a tall character . These 
are b, d, f, h, i, k, 1. and t. The third special 
feature is a hangdown character. These consist 
of g. p. j. and y- The remaining letters, c, m, 
n, o, r, u, v, w.and x, are considered non-special 
feature character s and therefore can not be iden- 
tified beyond the fact that a blob of ink is present. 
Thus, for example, if Maryland is being scanned 
the stored data in the lower case section would 
say in part: 

1. Initial upper case character is M. 

2. 1st special feature is 3X (3 crossing) 

3. 2nd special feature is H (Hangdown) 

4. 3rd special feature is T (Tall character) 

5. 4th special feature is 3X 

6. 5th special feature is T 

7. There are only five special features. 

If this is compared with, for example, Missouri, 
it is evident from the difference in the stored 
data that these two states may be reliably dis- 
tinguished by this method of optical character 
recognition. 

However, this method fails if, for example. 
Me (the official abbreviation of Maine) and Mex 
are to be distinguished. It is in words like these 
that the relative position of special features be- 
comes important. Thinking of the end of the word 
as a fourth type of special feature, a piece of 
stored data which says there is one non-special 
character - i.e., one blob of ink - between the 
first and second special feature will distinguish 
Me from Mex and vice versa. Thus the number 
of non-special features separating special fea- 
tures helps to distinguish words written in lower 

Further research revealed that this method 
is sufficient to reliably recognize and distinguish 
the cities and states in the U. S., and it is fe 

(Continued on page 27) 
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Men on the move 


at Bethlehem Steel 




BRUCE SHAFEBOOK, MET.E., LE- 
HIGH '60— Bruce supervises the met- 
allurgical lab that watchdogs the 
quality of alloy, tool, and bearing 
steels made at our Bethlehem, Pa. 
Plant. ’ 



JACK LAMBERT, E.E., KENTUCKY '60 

—Jack works on design, installation 
and maintenance of power stations’ 
distribution networks, motors and 
drive systems at our Steelton Pa 

Plant 1 1 
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d£lnn P6, i enCe as a maintenance, 
Dnn 9 h^ d constru ction engineer. 
Don became a cost-control specialist 

falo N.Y kaWanPa Plant - near Buf ' 



BERNIE BAST, CH.E., PENN STATE 
’61— An engineer in our research 
laboratories in Bethlehem, Pa., Bernie 
is shown making distillation studies for 
a research project on coal chemicals. 



TIITF 'fin ‘*T' MtT - E - CASE INS ' 

TUTE 60— Tim is a salesman <. 
signed to our Buffalo District h 
technical training is a valuable as< 
in selling steel products. 



'60— A field engineer in our reh- 
eated Steel Construction Division Do 
supervises steel erection for maio 
buildings and bridges J 


Bethth I r 3re 3 r f many rCCent & raduates wl >o joined the 
Bethlehem Loop Course one of industry’s best-known management development 

programs Want more information? We suggest you read our booklet “Careers 

with Bethlehem Steel and the Loop Course.” Piek up a copy at your Placement 

Office, or write to our Manager of Personnel, Bethlehem, Pa. 


An equal opportunity employer 





AUTOMATIC SORTING OF MAIL (Cont'd.) 

that it will be sufficient to reliably recognize 
street names. 

Therefore, to recognize a word written in 
lower case first the fact that it is written in lower 
case is sensed and the lower case circuitry is 
switched into the system. As the word passes the 
photoelectric device, each character is scanned. 
The initial upper case character is identified and 
stored. Each succeeding character is identified 
as either a tall character, a hangdown character, 
a three crossing character, or a non-special 
feature character. This information is stored in 
such a manner as to give the special features in 
order of occurrence, the total number of special 
features, and the number of non-special features 
between each pair of special features. At the end 
of the word this data is interpreted and a decision 
is made as to which word has just been scanned. 

SUMMARY What has been discussed here is 
only the rudimentary principles upon which the 
machines presently being purchased by the Post 
Office are based. There are still many practical 
obstacles to overcome, and there are many re- 
cent advances in technology which can not be 
discussed here. But nevertheless, by employing 
the basic principles or methods discussed in this 
article, letters are automatically read and sorted 
at a rate of nearly a quarter of a million per 
hour, and at a mis-sort rate less than the human 
mis -sort rate. 
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CIVIL ENGINEERS: 

Prepare now for your future in highway 
engineering... get the facts on The Asphalt 
Institute’s new computer-derived method 
for determining structural design of Asphalt 
pavements for roads and streets 

Today, as more and more states turn to modern Deep- 
Strength* Asphalt pavement for their heavy-duty highways, 
county and local roads, there is a growing demand for engi- 
neers with a solid background in the fundamentals of Asphalt 
technology and construction. 

Help to prepare yourself now for this challenging future by 
getting the latest information on the new Thickness Design 
Method developed by The Asphalt Institute. Based on exten- 
sive statistical evaluations performed on the IBM 1620 and 
the mammoth IBM 7090 computers, accurate procedures for 
determining road and street structural requirements have 
been developed. 

All the facts on this new method are contained in The As- 
phalt Institute’s Thickness Design manual (MS-1). This help- 
ful manual and much other valuable information are included 
in the free student library on Asphalt construction and tech- 
nology now offered by The Asphalt Institute. Write us today. 
♦Asphalt Surface on Asphalt Base 

THE ASPHALT INSTITUTE 

College Park, Maryland 




enables the design engineer quickly to determine the 
over-all Asphalt pavement thickness required, based on 
projected traffic weight and known soil conditions. 


THE ASPHALT INSTITUTE 
College Park, Maryland 

Please send me your free student library on Asphalt con- 
struction and technology, including full details on your 
new Thickness Design Method. 


Name 


.Class. 


School. 


Address 
City 


.State. 
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She: "My dad is an Engineer. 
He takes things apart to see why 
they won't go." 

He: "So what?" 

She: "You'd better go." 

* * * 

Professor: "What are the 

bones in your hand called?" 

Med. Student: "Dice." 

* * * 

Ah, pity The SHAFT editor, 

The man with the scissors and 
paste; 

Oh, think of the man who must 
read all the jokes 
And think of the time that he 
wastes. 

He sits at his desk until midnight, 
How worried and pallid he looks. 
As he scans through the college 
comics 

And reads all the comical books. 
This joke he can't clip— it's too 
dirty. 

This story's no good — it's too 
clean. 

This woman won't do — she's too 
shapely. 

This chorus girl's out— it's 
obscene. 

The jokes are the same; full of 
Coeds 

And guys who get drunk on their 
dates , 

Bathtubs and sewers and fresh- 
men, 

And stories of unlawful mates. 
Jokes about profs and the readers, 
Jokes about overdue bills. 

Jokes about girls in their bou- 
doirs , 

And each one as old as the hills. 
Sprinkled with "damn," "louse" 
and "hell," 

The blurbs must be pure but yet 
filthy 

Oh pity the man with the clipper, 
He's only a pawn and a tool. 

In trying to keep his jokes dirty 
and clean 

He's usually kicked out of school. 

* # * 

What did one typewriter say 
to the other ? 

"I must be pregnant because I 
just skipped a period." 


Nowadays both a fool and his 
money usually end up in college. 

* * * 

In a recent survey, it was 
found that 9 out of 10 G.W.U. 
E.E. majors preferred high fre- 
quency to high fidelity. 

* * * 

Book Salesman: "Young man, 
you need this book. It will do 
half your college work for you." 

M.E.: "Fine, give me two." 

* * * 

An attractive young coed was 
having difficulty keeping her skirt 
down about her shapely legs while 
awaiting a bus on a windy Wash- 
ington street .corner. She was 
aware of a young man watching 
her discomfort with consider- 
able interest and she addressed 
him in an irritated voice: 

"It is obvious, sir, that you 
are no gentleman." 

With appreciation in his voice, 
the man replied, "It's obvious 
that you're not either." 

* * * 

There was a time when the 
music at the Engineer's Ball 
was so bad that when a waiter 
dropped a tray, everybody got up 
and started dancing. 

* * * 

Girls get minks the same 
way minks get minks. 

* * * 

Women are the problem that 
most men like to wrestle with. 

* * # 

E.E.: The driver of that car 
ahead must be my physics prof. 

M.E.: Why? 

E.E.: Because he's so stub- 
born about letting me pass. 

* $ # 

"Your husband looks like a 
brilliant man. I suppose he 
knows everything." 

"Don't be silly. He doesn't 
suspect a thing." 

jJj £ £ 

Professor: "You missed my 
class yesterday, didn't you?" 

Student: "Oh, no sir, not in 
the least." 


M-E. Prof.: "If you were at 
the top of a tall building, how 
could you measure the height, 
using a barometer?" 

Student: "I would tie a rope 
on the barometer, lower it to the 
ground, and then measure the 
rope." 

Another Student: "I would 
drop the barometer off of the top 
of the building, measure the time 
it took to fall, and compute the 
the buii <iing (rom 






i would 

stand the barometer up mea- 
sure the length of its shadow, 
ask someone on the ground to 
measure the length of the build- 
ing s shadow, and compute the 
height of the building by ratios. 
* ^ * 

Overheard at the cafeteria: 
First cook: "Hey, the gar- 
bage man is outside." 

Dietician: "OK, tell him to 

leave three cans today." 

* # * 

Coed: "If wishes came true, 
what would you wish for"?" 

Engineer: Gosh, I' m afraid 
to tell you." 

w . C .° e , d: " Go ^ead, you sap. 
What do you think I brought up 
this wishing business for?" 

* * * 


- u you sa- 

lute me yesterday?" 

ROTC Recruit: "I didn't see 
you, sir." 


Captain: "Oh, 
I was afraid you 
me." 


all right then, 
were mad at 


[DRAFTSMEN’S 1 
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This is industrial engineering? 


Yes. 

And if that’s all there were to it, our industrial engineer- 
ing ranks couldn’t possibly hope to deserve alert recruits 
from engineering colleges that lead rather than follow. 

Watching an operator react to the explanation of a new 
assembly procedure is just one of the more easily photo- 
graphed of a long series of subtle operations in the math- 
ematics that link psychological, physical, and economic 
factors into a sense-making structure. 

We admire fine intuitions in an engineer. We seek chaps 
who have involved themselves with nuts and bolts since 
childhood. Yet the task is to improve on the familiar fruits 
of intuition. The job consists of upgrading others’ work and 
one’s own to higher, more productive levels of abstraction 
t han simple-minded busyness with nuts and bolts. 

Kodak is of a size and diversity to afford room for more 


than one pattern in industrial engineering. A man’s succes- 
sive assignments here are as varied as his college courses. 
Confidence grows. He finds he has built a solid reputation 
by carrying a project from design to the stage, years later, 
where the aim is to squeeze another tenth of a percent into 
the production efficiency. 

We also welcome another type. When a project reaches 
80% of completion, this industrial engineering personality 
won’t resent an invitation to form a new team with new 
counterparts in design and manufacturing engineering to 
start a new and more stimulating project. Gladly will he 
retain responsibility for the old one and six or seven that 
preceded it. 

Drop us a line. Industrial engineers aren’t all. We need to 
hear from mechanical engineers, chemical engineers, elec- 
tronic engineers, chemists, and physicists as well. 


EASTMAN KODAK COMPANY, 

Business and Technical Personnel Department, Rochester, N.Y. 14650. 
An equal-opportunity employer offering a choice of three communities: 

Rochester, N.Y., Kingsport, Tenn., and Longview, Tex. 


Kodak 



Advancement in a Big Company 
How it Works 


An Interview with General Electric's C.K. Rieger, Vice President and Group Executive, Electric Utility Group 



C. K. Rieger 


■ Charles K. Rieger joined General Elec- 
tric’s Technical Marketing Program after 
earning a BSEE at the University of Mis- 
souri in 1936. Following sales engineering 
assignments in motor, defense and home 
laundry operations, he became manager of 
the Heating Device and Fan Division in 
1947. Other Consumer-industry management 
positions followed. In 1953 he was elected 
a vice president, one of the youngest men 
ever named a Company officer. Mr. Rieger 
became Vice President, Marketing Services 
in 1959 and was appointed to his present 
position in 1961. He is responsible for all 
the operations of some six divisions com- 
posed of 23 product operations oriented 
primarily toward the Electric Utility market. 

Q. How can I be sure of getting the 
recognition I feel I’m capable of earn- 
ing in a big company like G.E.? 

A. We learned long ago we couldn’t 
afford to let capable people get lost. 
That was one of the reasons why G.E. 
was decentralized into more than a 
hundred autonomous operating de- 
partments. These operations develop, 
engineer, manufacture and market 
products much as if they were inde- 


pendent companies. Since each de- 
partment is responsible for its own 
success, each man’s share of author- 
ity and responsibility is pinpointed. 
Believe me, outstanding performance 
is recognized, and rewarded. 


Q. Can you tell me what the “promo- 
tional ladder" is at General Electric? 

A. We regard each man individually. 
Whether you join us on a training 
program or are placed in a specific 
position opening, you’ll first have to 
prove your ability to handle a job. 
Once you’ve done that, you’ll be given 
more responsibility, more difficult 
projects— work that’s important to 
the success of your organization and 
your personal development. Your abil- 
ity will create a “promotional ladder” 
of your own. 

Q. Will my development be confined 
to whatever department I start in? 

A. Not at all! Here’s where “big com- 
pany” scope works to broaden your 
career outlook. Industry, and General 
Electric particularly, is constantly 
changing — adapting to market the 
fruits of research, reorganizing to 
maintain proper alignment with our 
customers, creating new operations 
to handle large projects. All this rep- 
resents opportunity beyond the limits 
of any single department. 


Q. Yes, but just how often do these 
opportunities arise? 

A. To give you some idea, 25 percent 
of G-E’s gross sales last year came 
from products that were unknown 
only five or ten years ago. These new 
products range from electric tooth 
brushes and silicone rubber com- 
pounds to atomic reactors and inter- 
planetary space probes. This chang- 
ing Company needs men with ambi- 
tion and energy and talent who aren’t 
afraid of a big job — who welcome the i 
challenge of helping to start new 
businesses like these. Demonstrate 
your ability— whether to handle com- 
plex technical problems or to manage 
people, and you won’t have long to 
wait for opportunities to fit yoU r 
needs. 

Q. How does General Electric help 
me prepare myself for advancement 
opportunity? 

A. Programs in Engineering, Manu- 
facturing or Technical Marketing gi ve 
you valuable on-the-job training. We 
have Company-conducted courses to 
improve your professional ability no 
matter where you begin. Under Tui- 
tion Refund or Advanced Degree Pro- 
grams you can continue your formal 
education. Throughout your career 
with General Electric you’ll receive 
frequent appraisals to help your self 
development. Your advancement will 
be largely up to you. 


FOR MORE INFORMATION on careers for engineers and scientists at General Fi.rt • 
Person 111 ^ Career Planning, General Electric, Section 699-11, Schenectady, N y '' 12305 


GENERAL ® ELECTRIC 


An Cqual Opportunity Employer 



